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Abstract— Business Forecasting (demand forecasting) is an extrapolation process to predict the events that will be happening in the 
future. Commonly, forecasting methods are divided by two approximations of procedure; those are quantitative and qualitative 
methods.   In a production system, it is important to predict the demand for the next period. This prediction is done by doing the 
demand forecasting task. This task is the basis of production planning and control in a production system. The case organization in 
this research deals with a huge number of products. The manager has to do the replenishment order of the product in every period. 
Usually, the managers do the forecast based on the demand of the last period. This task indeed not an easy task and sometimes the 
manager determines the ordering size based on she/he intuition and experience (human judgment). This procedure resulted in a high 
value of forecasting error that gives some impacts to inventory (occurring overstock and stock out). An appropriate forecasting 
method is needed to avoid the error value when the forecaster decides the size of demand for the next period. This study aims to 
investigate an appropriate forecasting method for the business retailer by incorporating human judgment. By using 28 period of time 
series data from a retailer in Surian, Solok Selatan, West Sumatra, quantitative forecasting methods (Mean, Moving Average, Single 
Exponential Smoothing (α = 0.1)), qualitative forecasting method (pure judgment), and the combination of quantitative and 
qualitative forecasting methods are used for the purpose of data analyses. The finding of the research shows that the quantitative 
forecasting method has a clear procedure to do forecasting tasks and suitable for the products that have time-series data. 
Furthermore, qualitative forecasting method such as human judgment is needed for a particular situation (for example for the new 
products, promotion event, etc.) and when managers have some contextual information regarding the products under concern. 
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I. INTRODUCTION 
Forecasting is a stage in inventory management, which is 
the events in the future are extrapolated [1]. In a production 
system, it is important to predict the demand for the next 
period. This prediction is done by doing the demand 
forecasting task. This task is the basis of production planning 
and control in a production system. Without doing a 
forecasting task, a business cannot decide how many 
products have to be made or to purchase. The demand 
forecasting task is conducted to obtain the values of 
parameters of a demand distribution over lead-time. These 
values are used in the decision-making process of stock 
control decisions [2]. Since there are many procedures of 
forecasting, the forecasters have to choose an appropriate 
procedure. The forecasting task that is deploying a proper 
forecasting procedure will produce forecasting results with 
high accuracy. 
In terms of demand forecasting, an appropriate 
forecasting procedure is needed to be decided to obtain the 
best performance of forecasting results. Commonly, the 
forecasting procedures are chosen based on the 
characteristics of the demand. There are several demand 
characteristics such as Eaves [3] which is classifying 
demand patterns based on the variability of the transaction, 
demand size, and lead-time. Moreover, the Eaves 
categorization scheme divides the patterns of demand into 
smooth slow-moving, irregular, erratic, and highly erratic. 
By defining the characteristics, the forecasters can determine 
an appropriate forecasting procedure.  
In addition, forecasting procedures may divide into fast 
and slow-moving demand. If in every period of time horizon 
of forecast there is a demand, then we can say the demand 
pattern is fast-moving demand. In other hand, when the 
demand only occurs sporadicity in some time periods, the 
demand characteristic is called slow-moving or intermittent 
demand pattern [4]–[8]. 
Commonly, forecasting methods is divided by two 
approximation of procedure, those are quantitative and 
qualitative methods. Quantitative forecasting methods are 
suitable for the condition when the past demand data and 
information available. These procedures based on statistical 
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analysis and deploy algorithms. Some quantitative 
forecasting methods which are commonly used by 
companies are Time Series Method [2]. Furthermore, 
qualitative or judgmental forecasting techniques are a 
forecasting procedure that generally relies upon the 
judgment of experts to generate forecasts (for example, Pure 
Judgment, historical analogized, Delphi method, etc.) [9]. 
These methods are used when we cannot obtain the 
historical demand data series or the condition a long-time 
horizon of forecasting is kept changes. By using the 
qualitative forecasting methods, the forecaster can make 
decisions more quickly to anticipate the effects of the 
changes in the future. However, Mic [10] suggests that all 
forecasting techniques (qualitative and quantitative) need 
some kind of data, especially for the new product, which 
does not have historical data, and the information about the 
market may not be available. Recently, many studies 
discussed the combination of qualitative and quantitative 
procedures [11]–[13]. The quantitative or statistical 
forecasting model is widely accepted in theory, but it seems 
difficult to apply in practice since the statistical forecasting 
model tends too simple, misspecified, and incomplete [14]. 
This study discusses the forecast combination using the R 
package ForecastComb software. It is a software that 
implements the combination forecasting model which is 
covers 15 popular forecasting methods for creating a 
combined method forecasts. 
Moreover, this research also states that choosing a single 
forecast that resulted in a better forecasting result is by 
combining some forecasting procedures. In Chindia [15], 
‘objective’ and ‘subjective’ forecasting methods are used in 
representing quantitative and qualitative forecasting 
methods, respectively. This study also evaluated the 
combined forecasting method, besides the qualitative and 
quantitative forecasting method, in terms of the accuracy of 
performance forecasting in large manufacturing firms. In the 
context of Supply Chain Management, Qiu and Wang [16] 
stated that many retailers and manufacturers had been 
adopted and implemented innovative and integrated 
procedures the planning process, forecasting, and 
replenishment order quantity based on network technology 
using a bayesian procedure. 
Moreover, inaccurate forecasting results will produce a 
high value of forecasting errors. These errors will give some 
impacts on an increase in costs, such as inventory cost and 
opportunity cost. Another aspect such as information sharing 
between supplier or manufacturer and downstream retailers, 
is also needed to obtain the good of the performance of 
forecasting tasks [17]. This study suggests that the type of 
sharing, such as voluntary and mandatory sharing will give 
benefits to the companies in terms of forecast accuracy. 
Voluntary-sharing is the sharing decision made by the 
manufacturer after obtaining the results of the forecast, 
whereas the latter is the information sharing that happened 
because the manufacturers are asked to share its forecasts. 
In business, decision making in an essential aspect to gain 
the benefit. The manager of the organization has to make the 
right decision and also consider the speed and the accuracy 
of their decision in making a decision. The decision of the 
quantity and the time of replenishment order of item 
(inventory decisions) are some decisions that have to be 
made. Furthermore, to make those decisions, decision-
makers have to expect the size of demand for the next 
period. This task can be done by doing a forecasting task. In 
demand forecasting, the decision-maker decided the number 
of products to be made based on the information from past 
and/or future data. The accuracy of forecasting results will 
impact the performance of the stock control system in terms 
of over of inventory positions and stock out of the products. 
Overstocks will happen if forecasting results are higher than 
actual demand and it will increase inventory cost, whereas 
stock out is the impact that will happen if forecasting results 
are smaller than actual demand. Overstock that happens will 
cause the opportunity cost.  
The case organization in this research is a retailer that 
deals with a huge number of products such as grocery and 
household products. The manager has to do the 
replenishment order of the product in every period to fulfill 
demand. The size of demand when demand occurs may be 
constant or in highly variable [14], [18]–[21]. For these 
conditions, the manager has to predict the demand of 
products for the next period on the right way to avoid 
overstock and/or stock out.  In other words, the manager has 
to do a forecasting task which is resulting in the overstock 
forecasting error value. 
Furthermore, the obsolescence has frequently happened in 
this category of demand [14], [22]. Obsolescence also 
impacts overstock that occurs in significant number of 
periods. Of course, these items will not give benefit to the 
organization. This task indeed not an easy task for the 
managers. The solution to the retailer’s problem will depend 
on three aspects; those are demand forecasts, delivery 
methods and the process in the Forecasting Support System 
of the retailer is applying such system [23]. The manager of 
the case organization tends to determine the ordering size 
based on she/he intuition and experience (human judgment) 
and just consider the past demand data. They do not have 
any appropriate procedure to do this task to avoid the 
increasing costs causing by forecasting errors. The 
forecasting procedure conducted by the manager of the case 
organization tends to have a high value of forecasting error 
that gives some impacts to inventory (occurring overstock 
and stock out). The manager of these organizations needs to 
determine an appropriate procedure of forecasting, both 
qualitative and quantitative forecasting methods, or the 
combination of these methods to avoid the error value when 
he/she decided the size of demand for the next period. We 
can say that stock out happens when the organization is 
unable to meet customer demand due to the unavailability of 
goods in its inventory [24]. The study suggested that the 
problem of the stock-out condition in the warehouse can be 
solved by performing demand forecasting, the level of safety 
stock, and well managed of the time of replenishment order 
in order to anticipate the stock out condition along a lead 
time. 
This study aims to evaluate the implementation of 
forecasting methods in the business retailer by incorporating 
human judgment. The aim can be achieved by conducting 
the research objective: (1) Identify how manager makes 
inventory decisions (how much and when to order to the 
supplier) of the SKUs in a retailer, (2) Define an appropriate 
forecasting procedure for a retailer as a case study 
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organization, (3) Evaluate the impacts of forecasting results 
on overstock and stock on condition that happened in those 
particular periods. 
II. MATERIALS AND METHOD 
The methodology of this research is explained as 
followed. First, a survey is conducted to get an 
understanding of the rule or procedure of forecasting task 
that is done by the manager of a retailer (the case study 
organization). The case study organization is a retailer in 
Surian, Solok Selatan, West Sumatra, Indonesia that 
provides grocery and household products. Since the retailer 
has a huge amount of product, this research only investigates 
some products (soap and detergent) that have time data 
series for some periods happen and they are sufficient for the 
analysis of the research.  The manager of the case 
organization conducted forecasting on their product based on 
his/her intuition and experience and considering just the 
demand data in the last period.   
Moreover, the time series of demand data per period 
(weekly) is collected and the time horizon is 28 weeks. The 
product that is chosen for the analysis is households such as 
soap and detergent since these products have sufficient time-
series data and can be analyzed to get the information 
regarding the demand in the future. In this research, 
quantitative forecasting methods, qualitative forecasting 
methods and the combination of these methods are used for 
data analysis. Quantitative methods are chosen by using the 
criteria of demand categorization. Demand characteristics of 
the item of goods under concern will be plotted to define the 
pattern or the type of demand (fast-moving or slow-moving 
demand pattern.  
For applying qualitative forecasting methods, Mean 
Method, Moving Average, Single Exponential Smoothing (α 
= 0.1) are chosen since these methods seem appropriate for 
fast-moving demand. Commonly, Overstock demand pattern 
of household products like soap and detergent have 
Overstocks demand pattern because there is a quantity of 
demand in every period. Moreover, pure judgment is chosen 
for the qualitative forecasting method since this method is 
deployed by the manager of the case study organization.  A 
combination of two types of forecasting methods is used to 
analyze the performance of forecasting results.  The methods 
that are applied in this study can be defined in detail as 
below: 
A. Mean Method 
If Ft+1 is a forecasting result at period t+1, Yi is actual 
data, and t is a forecasting period, thus: 
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B. Moving Average Method 
This method is using the fixed number of actual data in 
every period. Real data at the oldest period will be replaced 
with the actual data in the newest period. Thus, if the 
number of actual data is k, the moving average method can 
be defined as: 
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C. Single Exponential Smoothing Method 
If yt is the demand at  t period, then the single exponential 
smoothing demand forecast during period t + 1 (product at 
the end of period t) is given by 
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where α is the constant smoothing value used (0<α<1) in 
period t. In this research, α = 0.1.  
Quantitative methods (Mean, MA, SES) are applied to the 
initial stage (for 14 periods) to define the best performance 
of the method. The most appropriate method is the method 
that has the smallest forecasting error.  
The forecasting error is the difference between forecasting 
results and actual data.  Forecasting error is calculated by 
using a forecasting error method. Mean Absolute Error 
(MAE), Mean Square Error (MSE), and Standard Deviation 
Error (SDE) are forecasting error methods used in this 
research. The most appropriate method is the method that 
has the smallest forecasting error. Once the best method is 
defined, then this method is continued to apply for the rest 
periods (until 28 periods) to find the forecast result and 
forecasting error. Minimizing forecasting error can give 
some impacts on inventory performance [25] and also can 
improve planning quality in the firm [26]. 
D. Pure Judgment 
A pure judgmental forecasting procedure is a method to 
decide the forecasting result using intuition, information, and 
experience of the forecaster. There is no overt manipulation 
of data in this procedure. 
For the qualitative method (pure judgment), the forecast 
results and forecast error are calculated without the initial 
stage. It means that forecasting results are computed for 28 
periods. Furthermore, forecasting errors are calculated by 
using the same methods (MAE, MSE, and SDE) that are 
deployed for quantitative forecasting methods. 
E. Combined method 
In this research, a combined method to obtain the best 
performance of forecasting results is also investigated. For 
combination analysis, we combine both methods (SES and 
pure the value of the combination of the methods are 
obtained by averaging 50%-50% weight the forecasting 
results resulting from each method being applied. This 
method has been applied in [2] that conducted the analysis 
of the combination methods of the order-up-to replenishment 
level which is averaging 50%-50% weight of the level of 
order. This study reported that this procedure seems to 
improve the performance of the stock control system. The 
result is in line with Wang and Petropouos [25] and 
Petropoulos et al. [27] that is using the same procedure in 
combining forecast methods. This study also evaluates the 
impacts of combining forecast methods in terms of inventory 
performance, especially in reducing inventory costs. The 
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benefit of combining forecasting methods also reported by 
Baecke et al. [28] and Feng et al. [29].  
The next step is the analysis of the performance of 
forecasting results produced by these methods (quantitative, 
qualitative, and combined method). The analysis is 
conducted by comparing the value of forecasting error 
resulted from deploying these methods. The forecasting 
method that has the smallest forecasting error will perform 
better compare with other methods. Moreover, the analysis is 
also done to get an understanding regarding the contribution 
of human judgment in deciding its implication on stock out 
and overstock situation that happens in the case study 
organization. 
III. RESULTS AND DISCUSSION  
This section discussed the analysis results of the demand 
characteristics of the products, implementation of SES 
method, pure judgment method, and combined method. The 
forecasting error for each method is also analyzed in this 
session. The performance of forecasting methods is analyzed 
by comparing forecasting errors by deploying forecasting 
error methods such as Mean Absolute Error (MAE), Mean 
Square Error (MSE), and Standard Deviation error (SDE).  
In addition, the analysis regarding overstock and stock out 
that occur in every period for every method are also 
discussed. Overstock and stock out are the impacts of 
forecasting errors on the inventory system. 
A. Demand Pattern of the Time Series Data 
The demand pattern of the historical data in every period 
is defined to decide the appropriate forecasting methods to 
be used. There are many procedures to define the patterns of 
demand. In this research, we plotted the data as Fig.1. 
 
 
Fig.1  Demand pattern of the product 
 
Fig. 1 is an example of the demand pattern of soap 
products. From Fig. 1, it is found that there is demand in 
every period. It means that the product has a pattern of 
demand as fast-moving demand. Mostly, the products under 
concern in this research have this type of demand pattern 
characteristics. Moreover, the figure shows that most of 
demands are constant over the period, and there is an 
increasing demand at the end of the time horizon. The 
forecasting methods appropriate for the demand that those 
characteristics are forecasting method based on averaging. 
Based on this explanation, the initial analysis to define the 
proper quantitative forecasting method is conducting by 
applying four forecasting methods based on averaging 
methods.  
B. Forecasting results and forecasting error 
1) Forecasting results for the quantitative forecasting 
method: By applying quantitative forecasting methods on the 
initial stage of forecasting tasks for 14 periods, it is found 
that Single Exponential Smoothing (SES) method has the 
smallest forecasting error compared with other methods. 
Table 1 shows the forecasting error resulted from using 
forecasting error methods for every quantitative forecasting 
method. 
TABLE I 
FORECASTING ERROR RESULTED FROM QUALITATIVE FORECASTING 
METHODS 
Methods MAE MSE SDE 
Average 1.77 20.38 4.70 
SMA 1.82 18.90 4.56 
SES 1.57 17.43 4.33 
 
Since SES is the method that resulting in the best 
forecasting performance, the forecasting task for this method 
is conducted for the rest of the periods (28 periods). Table 2 
shows the results of forecasting for 28 periods of SES 
method.  
TABLE II 
THE RESULTS OF FORECASTING OF SES METHOD 
Time period Actual data Forecasting 
result 
Forecasting 
error 
1 8 8 0 
2 6 8 2 
3 7 8 1 
4 7 8 1 
5 5 8 3 
6 6 8 2 
7 5 8 3 
8 5 8 3 
9 5 7 2 
10 5 7 2 
11 7 7 0 
12 6 7 1 
13 7 7 0 
14 5 7 2 
15 4 7 3 
16 6 7 1 
17 8 7 1 
18 5 7 2 
19 6 7 1 
20 7 7 0 
21 7 7 0 
22 5 7 2 
23 5 7 2 
24 6 7 1 
25 6 7 1 
26 5 7 2 
27 6 6 0 
28 6 6 0 
 
Besides has the smallest forecasting error, the SES 
method has the characteristic to decrease the weight of the 
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older actual data and updates the forecast result estimates in 
every period whether or not demand occurs during this 
period [1]. This method assumed that demand for a 
particular period would be similar or close to the quantity of 
the demand for the next period. This procedure is in line 
with the way on how the decision-maker of the case 
organization determined the ordering size in every period 
(by considering the demand of the last period to forecast the 
demand for the next period). 
2) Forecasting results for the qualitative forecasting 
method: Moreover, for the analysis of the qualitative 
forecasting method, the Pure Judgment method is conducted 
for the whole demand data (28 periods). There is no initial 
stage for applying this method. Table 3 and Table 4 show the 
forecasting results and forecasting error for the pure 
judgment method. Based on a survey conducted on his 
research, there are several reasons why the manager in this 
case study organization makes adjustments 
(increasing/decreasing) on judgmental forecasting. They 
tend to make an adjustment based on the demand size of the 
last period and consider their inventory position. Based on 
their experiences, they also stated that in the first and fourth 
week in every month, the demand size tends to increase. On 
the other hand, on the second and third week in every month, 
the demand size tends to decrease. In addition, a discount on 
the price of some products also an aspect to be considered 
when a manager adjusts forecasting. 
  
TABLE III 
FORECASTING RESULTS FOR PURE JUDGMENT METHOD 
 
Time period 
 
Actual data 
 
Forecasting 
result 
 
Forecasting 
error 
1 8   
2 6 12 -6 
3 7 6 1 
4 7 6 1 
5 5 9 -4 
6 6 6 0 
7 5 6 -1 
8 5 6 -1 
9 5 6 -1 
10 5 6 -1 
11 7 6 1 
12 6 9 -3 
13 7 6 1 
14 5 6 -1 
15 4 6 -2 
16 6 6 0 
17 8 6 2 
18 5 6 -1 
19 6 6 0 
20 7 6 1 
21 7 6 1 
22 5 6 -1 
23 5 6 -1 
24 6 6 0 
25 6 6 0 
26 5 6 -1 
27 6 6 0 
28 6 6 0 
 
TABLE  IV 
FORECASTING ERROR FOR PURE JUDGMENT METHOD 
Qualitative 
MAE MSE SDE 
1.19 3.11 1.80 
 
3) Forecasting results for combined forecasting method: 
Combined forecasting method is applied to evaluate the 
effect of the human judgment on the forecasting results’ 
performance. Table 5 and Table 6 show the forecasting 
results and forecasting error for the combine forecasting 
method. It is found that the effect of human judgment on the 
performance of the forecasting result is not significant. The 
forecasting errors resulted from applying the combined 
method are not significantly decreasing. There are some 
reasons why the impact of human judgment on statistical 
forecasting is not significant, such as the method that is used 
to combine both forecasting methods (quantitative and 
qualitative forecasting methods). In this research, 50%-50% 
weight of each procedure is applied and it is determined in 
an arbitrary way. The better procedure for weighting each 
method should be evaluated. Moreover, it is indicated that 
and the procedure to adjust judgmental forecasting should be 
analyzed and the forecasters should have the relevant reason 
or justification in making adjustments in the forecasting. 
 
TABLE V 
FORECASTING RESULTS FOR COMBINED METHOD 
Time 
period 
Actual 
data 
SES Pure 
Judgment 
Forecasting 
error 
1 8 8   
2 6 8 12 -4 
3 7 8 6 0 
4 7 8 6 0 
5 5 8 9 -4 
6 6 8 6 -1 
7 5 8 6 -2 
8 5 8 6 -2 
9 5 7 6 -2 
10 5 7 6 -2 
11 7 7 6 0 
12 6 7 9 -2 
13 7 7 6 0 
14 5 7 6 -2 
15 4 7 6 -3 
16 6 7 6 -1 
17 8 7 6 1 
18 5 7 6 -2 
19 6 7 6 -1 
20 7 7 6 0 
21 7 7 6 0 
22 5 7 6 -2 
23 5 7 6 -2 
24 6 7 6 -1 
25 6 7 6 -1 
26 5 7 6 -2 
27 6 6 6 0 
28 6 6 6 0 
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TABLE VI 
FORECASTING ERROR FOR COMBINED METHOD 
Qualitative 
MAE MSE SDE 
1.38 3,22 1,83 
 
From the analysis results, it is found that the SES method 
still becomes a superior method compared with the pure 
judgment method and combined method. Moreover, the 
forecasting error method that has the smallest error is Mean 
Absolute Error (MAE) compared with other methods. 
C. Stock-Out and Over Stock 
The results of forecasting will translate to parameters that 
are used to determine inventory decisions. The better the 
performance of forecasting, the better the performance of the 
inventory system will result. The impact of decision making 
on the inventory system is overstock and stock out on the 
system. Overstock will have happened if the quantity of 
replenishment order from the supplier is higher than 
demand, whereas stock out occurs when demand is higher 
than replenishment order quantity in one period. Both 
situations give some impacts to the organization, for 
example in increasing inventory cost when overstock occurs 
and increasing opportunity cost if stock out has happened. In 
this research, based on the frequency of overstock and stock 
out for every method (SES, pure judgment, and combination 
of both methods), it is found that overstock seems to happen 
more frequent compare to stock out. It indicates that the 
decision-maker tends to have more inventory to avoid 
opportunity costs. Table 7 shows that the combined method 
has the smallest percentage of stock out. However, this 
method has the highest value of overstock compare to 
another method. It indicates that combining the qualitative 
method (SES method) and the quantitative method (pure 
judgment) in forecasting tasks still produce a high number of 
forecasting errors. The right way of the procedure of 
combining the methods is needed to evaluate. Moreover, to 
produce a good performance of the inventory system, 
choosing an appropriate forecasting method is not enough. It 
must be continued by applying the right to inventory model. 
It means that when an appropriate forecasting method is 
applied (minimizing forecasting error), a suitable stock 
control method is still needed to reduce the costs. 
 
TABLE VII 
THE PERCENTAGE OF FREQUENCY OF OVERSTOCK AND STOCK OUT 
Item 
Quantitative 
(SES) 
Qualitative 
(pure judgment) Combined 
SO OS SO OS SO OS 
Type 1 0.14 40.96 0 39.41 0 40.52 
Type 2 2.45 38.73 0 46.05 0 43.64 
Type 3 0.94 16.78 1.51 13.03 0.11 15.73 
Total 3.53 96.47 1.51 98.49 0.11 99.89 
IV. CONCLUSION  
This research is a study in the area of Operations 
Management focusing on business forecasting and inventory 
management. The fact that human judgment tends to exist 
when managers make inventory decisions (how much and 
when to order the SKUs to the supplier) is discussed in this 
research. The advantage of doing this study is to get more 
understanding regarding the performance of an inventory 
system as the impact of forecasting results when human 
judgment is incorporated. The case study organization in this 
study deals with a tremendous number of SKUs and applies 
a pure human judgment method for forecasting tasks. An 
appropriate procedure for demand forecasting is needed to 
avoid the forecasting error. Three forecasting method is used 
in this research – qualitative, quantitative and the 
combination of quantitative and qualitative method. In order 
to decide an appropriate quantitative forecasting method, the 
demand characteristics need to define. Based on the time-
series demand data of the case study organization, it is found 
that the type of demand data is fast-moving demand. It 
means that there is demand in every period. The appropriate 
forecasting methods for this type of demand pattern data are 
the Average method and Single Exponential Smoothing 
method.  
Furthermore, the forecasting error method that is used in 
this research is Mean Absolute Error (MAE), Mean Square 
Error (MSE), and Standard Deviation error (SDE). Analysis 
results indicate that the SES method resulted in the lowest 
forecasting error compares with other quantitative 
forecasting methods. It also happens when forecasting 
results produced by deploying the SES method compares 
with judgmental forecasting and the combination of SES 
method and judgmental forecasting using 50%-50% weight 
for each method. In addition, the findings of the research 
show that the quantitative forecasting method (in this study, 
SES method has the best performance of forecasting) has a 
clear procedure to do the forecasting tasks and suitable for 
the products that have time-series data. Furthermore, 
qualitative forecasting method such as human judgment is 
needed for a particular situation (for example for the new 
products, promotion event, etc.) and when managers have 
some contextual information regarding the products under 
concern. 
Regarding the impact of forecasting performance on the 
inventory system, overstock and stock out still happen when 
human judgment is incorporated on the results of a 
quantitative forecasting method. It indicated that the 
evaluation of the procedure of adjusting quantitative 
forecasting results is needed. Furthermore, when an 
appropriate forecasting method is applied, a suitable stock 
control method is still needed to minimize the costs. 
NOMENCLATURE 
F forecasting result unit 
Y actual data unit 
k  number of actual data 
y demand unit 
e exponential 
 
Greek letters 
α smoothing constant value 0,1 
Subscripts 
i period month 
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